In vitro aromatic bioactivation of the weak estrogen E(2)alpha and genesis of DNA adducts.
Specific A-ring hydroxylated metabolites of 17beta-estrogens are known to be endogenous pro-carcinogens, more particularly the 4-hydroxylated forms of estrogens produced by cytochrome P4501B1. In this study, we investigated whether estradiol-17alpha, the main hepatic residue of estradiol-17beta in cattle treated for anabolic purposes with estradiol containing implants, could be significantly metabolized by human cells, and whether its aromatic metabolites could induce the formation of DNA adducts as estradiol-17beta and estrone do. First, using a human kidney adenocarcinoma cell line, which expresses specifically the cytochrome P4501B1, we showed that estradiol-17alpha is bioactivated into a mixture of 2- and 4-catechol estrogens leading to the corresponding methoxyestrogens unambiguously identified by LC-APCI-MS/MS. We then demonstrated that the 2- and 4-hydroxylated derivatives of estradiol-17alpha incubated under oxidative conditions with calf thymus DNA gave stable DNA adducts and abasic sites, respectively. From these results, we can consider that human cells expressing CYP1B1-dependent hydroxylation activities metabolize estradiol-17alpha at the same magnitude as estradiol-17beta and estrone, and that in oxidative conditions, the resulting aromatic metabolites can lead to the formation of both stable and unstable DNA adducts.